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Sunmary Rocky F l a t s  Report, September 1987 

T h i s  r e p o r t  i s  a s u n a r y  of a l l  cur ren t  ana ly t ica l  data co l lec ted  by the  
Radiation Control Division f o r  the purpose of envi ronrnental survei 1 lance a n d  
impact assessment of the Rocky F l a t s  Plant.  This information i s  co l lec ted  as 
par t  of a continuing e f f o r t  by the Colorado Department of Health to  ident i fy  
t rends i n  radioact ive hazards t h a t  may be associated w i t h  operat ions a t  Rocky 
Fla t s .  The data included i n  th is  issue of the report  i s  consis tent  w i t h  
information co l lec ted  from t h e  same or s i m i l a r  sampling locat ions i n  the pas t .  
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(IN-SITE (SECUKITY 1 
t t w r t i t t t t t t S w t t  
RF 3 - 1  ON-SITE (SECURITY! 
5 D-2 VN-SITE (SECURITY) 
?,F 1-2  ON-SITE !SECURITY: 
flF D-4 ON-SITE (SECUEITY) 

AUG GiiOUP 3UHYARY 

OFF-SITE (HETRO) 
l S S S S S S S * S S t S S ) S  

BRQOHFIELD 18 Garden O f c .  Ctr 
PDAHJ C I T Y  4301 E 72nd Ave 
AURORA 1 6 3  F l o r e n c e  S t r e e t  
?.W!DER 13th h Spruce 
DENVER 414 F o u r t e e n t h  S t r e e t  
ENGLENOD 44,57 South Eroadway 
LAKEiJOOI! 260 Sou th  R i p l i n g  
NESTH!!!STER 10100 Gar land  St .  

A X  GfiOUP SUflHARY 

AUGUST 1987 

TABtEA 

W S E D  

i n  Yi-Voliime Air F i l t s r s  

Sampler 
Type 

SSSSSSt 

r s p / c  

r s p / c  

E F / C  
TSF/C 

TSP/C 
TSP/C 
TSP/C 
TSP/C 

TSP/C 

TSP/P 

TSP/P 
TSP/P 
TSP/P 

TSP/P 

TSF/P 

TSP/C 

TSP/P 
TSF/F 
TSF/P 

Number 
o f  

Samples 
S t * % * * *  

1: 
13 

. 12 
13 

. 51 

!; 
13 
10 
12 
43 

4 
b 
6 
5 
6 
5 
2 
4 

32 

5 
6 
6 

l ?  

flean 

pCi /c  '2 
CGriCEn. 

t S S x 7  c t  

(0.004 
(0.005 
(0.007 
(0.008 
!0.006 

(0.004 
(0.005 
I O .  s34 
!G.CGS 
(0.004 

0.006 
(0.010 
!O.OO? 
(0.009 
(0.010 
!0.010 
<0.008 
!0.0@2 
!0.003 

(0.00s 
(0.00? 
(0.09P 
(0.60s 

S t a n d a r d  
Dev ia t . i on  

pC i / tY.2 
C S S S S S S S f  

0.001 
(.001 
0.005 
0.005 
0. GO4 

0.002 
! .301 
!.GO1 
!.001 
0.901 

O.GG? 
( . OO! 
!.001 
!.001 
0. G O 1  
( .  GO1 
!.GO1 
( ,001 
0.00? 

(.OO! 
(.!IO1 
r .GO1 
: . GCj 

O.GO7 !0.002 
0.006 (0.00; 
0.013 :o.oo; 
O.Gl7 (0.002 
0.01? (0.003 

O.OO? (0.00; 
0.OOt l  !0.003 
(0.005 (0.002 
0.005 :O.OK 
0.OOQ co.cos 

0.008 0.004 
(0.011 !0.009 
(0.310 iO.008 
!0.010 <0.003 
!0.01? iO.OO? 
(0.311 ! 0 . 0 0 1  
<O.G08 (0.00S 
0.003 i0.002 

iG.O:? ( 0 . 2 2  

! O . W  (0.008 
!0.;:iO !0.008 
!0.2:0 :0.008 
!G.G!O iO.003 

Eean 
Con: en. 
pCi/H^3 
-# S t S t t S  

(0.05 
0.34 
g.07 
0.06 
!0.06 

0.05 
0.3Cl 
(C.35 
(0.05 
(0.05 

0.05 
(0.07 
(0.27 
(0.07 
i0.0s 
i O . G 6 '  
(0.0s 
0.32 
!G.G? 

!O.OS 
(G.02 
:0.02 
(;.g$ 



APPENDIX I1 

MAXIMUM PERYISSIBLE CONCENTRADIONS OF RADIONUCLIDES IN EFFLUENT 

AIR AND WATER RELEASED TO UNCONTROLLED AREAS 

The maximum permissible concencrations (MPCs) below are based on recommendations 
of the International Commission on Radiological Protection (ICRP), the National 
Council on Radiation Protection (NCRP) and the Federal Radiation Council (FRC). 
These recommendations are incorporated in the regulations of the Colorado 
Department of Health and those of the Yuclear Regulatory Commission. The 
levels stated are those relating to general population exposures to radio- 
nuclides in effluent air and water. 1 

Air 

Unldentif ied radionuclides2 
Unidentlf ied radionuclides3 
Americium-241 
Carbon- 14 
Cerium-14 1. 
Cerium- 144 
Cesium- 137 

Hydrogen-3 (Tritium) 
Iodine-129 
Iodine-131 
Kryp t on-8 5 
Lead- 2 10 
Niobium-95 
Plutonium-238 
Plutonium-239 
Polonium-210 
Radium-2 2 6 
Radon-2 20 
Ruthenium- 10 3 
Ruthenium-106 
Strontium-90 
Uranium-Natural 
Xenon- 13 3 
Y t t r ium- 9 1 
Zinc-65 
Zirconium-95 

Cobal t-60 0 

Insoluble 
(pCi/m3) 

0.007 

1.3 
33 

330,000 
1,600 

66 
33,000 

100 
66,000 

660 
3,300 

100,000 

1,000 
2.6 

0.33 
0.33 
2.3 
0.66 - 

1,000 
66 
66 

100,000 
3 30 
660 
330 

1.6 

Qlorado Department of Health - R 6 HWC Div. 

Chemical Form 
Soluble 
( p c i /m3 

0.007, 

0.066 
33 

100,000 
6,600 
100 

130,000 
3,300 

66,000 

33 
6.6 

100 ;ooo 
1.3 

0.023 
/ 0.020 

6.6 
1.0 

6,600 

3,300 
6,600 
1,000 

10 

100,000 
3 30 

1,300 
1,300 

1.6 



-- 

On-Si te ( S e c u r i t y )  . 

D - 1  
D - 2  
D - 3  
D - 4  

On-Site (Per imeter  

D -  5 
D - 6  
D - 7  
D - 8  

Off-Si te  (Metro) 

BROOMF IELD 
ADAMS C I T Y  
ARVADA 
AURORA . 

BOULDER 
DENVER 
ENGLEWOOD 
GOLDEN 
LAKEWOOD 
LONGMONT 

Off-Si te  (Remote) 

APPENDIX I 
ROCKY FLATS PLANT A I R  SURVEILLANCE 

STATION IDENTIFICATION 

Locat ion 

Rocky F l a t s  P l a n t ,  
Eas t e rn  per imeter  a t  t h e  
s e c u r i t y  fence ,  
North t o  sou th  

SE 
NE Rocky F l a t s  P l a n t ,  
N P l a n t  Boundary 

. Garden Of f i ce  Center  
4301 East 72nd Avenue 
8101 Rals ton Road 
1633 Florence S t r e e t  
1 3 t h  h Spruce 
414 - 1 4 t h  S t r e e t  
4857 South Broadway 
9 1 1  - 1 0 t h  S t r e e t  
260 South Kip l ing  
C i t y  Hal1 

DURANGO 
LAMAR 
CEADVILLE 
MNGELY 
!XERLINC 

Fire  S t a t i o n  
Power P l a n t  
510 Harr i son  Avenue 
High School 
3rd & Ash S t r e e t  

Colorado Department of. Heal th  - Radia t ion  Cont ro l  Div is ion  
Rev 1/86 



S t a t i o n  

OFF -S I T E  (Metro)  
lggb 

September 
October 
November 
De cernbe r 

January 
February 
March 
Apr i 1 
May 
June 
J u l y  
August 
Se pternber 

1987 

OFF-S ITE (Remote) 
1986 

September 
Oc tob e r  
November 

January 
February 
March 
Apr i 1 
May 
June 
J u l y  
August 
September 

1987 

N 

35 
37 

1 34 
3 9  

36 
34 
35 
4 1  
32 
29 
33 
38 
34 

27  
2 1  
20 

26 
2 1  
20 
15 
1 7  
11 
13 
1 7  
10 

TAULE U, CONT. 
To t a l  Long-1 i v e d  ALPHA (pC i/m3) 

S. 0. .max. min. 
- 
X 

~ 0 . 0 0 4  0.001 0.011 0.002 
<0.005 0.001 <0.008 0.002 
<0.008 0.002 (0.012 t0.002 
tO.O1O 0.003 ~0.015 ~0.003 

<O. 006 
t0.006 
to.  006 
~0 .006  
$0.005 
~0.005 
<0.007 
<0.008 
<O. 008 

0.002 to.011 
0.001 t0.007 
0.002 <0.010 
0.001 <0.007 
0.001 ~ 0 . 0 0 7  
0.001 t0.006 
0.002 <0.011 
0.002 <0.012 
0.003 ~0.012 

<o. 002 
t0.002 
~0 .003  
<0.002 
<o. 002 
t0.002 
0.004 

<o.oo 2 
<O. 003 

<0.005 <0.001 0.007 (0.004 
<0.005 0.001 <0.008 t0.004 
t0.009 0.002 <0.015 ~0.007 

<O. 006 
<0.006 
<O. 006 
<0.005 
<0.005 
<0.005 
~0 .007  
<0.009 
<o. 010 

0.001 
0.00 2 
0.001 

<o.oo 1 
t0.001 
<o.oo 1 
0.002 

<o.oo 1 
0.001 

to.  009 
t O . O 1 l  
<O. 008 
tO.OO 7 
~0.007 
<O. 00 5 
<o. 009 
<o.o 10 
0.011 

<O. 005 
<0.004 
<O. 004 
t0.004 
<O. 005 
<0.004 
<O. 005 
t0.008 
<O. 008 

Tota l  Lons-1 i v e d  BETA (pC i / m 3 )  - 
X 

<0.05 
<O.O 5 
to. 04 
~ 0 . 0 4  

<O. 04 
t0.0 5 
<O. 04 
<O.O 5 
~ 0 . 0 5  
t0.06 
to. 08 
<O.O 7 
<O. 08 

<O. 05 
~0 .06  
<O. 05 

<O. 05 
<0.05 
~0.05 
tO.0 5 
to. 05 
<o.o 7 
<o. 10 
t0.08 
0.11 

S,D. 

0.01 
0.0 2 

to.01 
<o.o 1 

<0.01 
to.0 1 
<0.01 
0.01 

<0.01 
0.02 
0.02 
0.02 
0.03 

<0.01 
0.02 

<0.01 

0.01 
<o.o 1 
<0.01 
0.0 2 

<o. 01 
<o.o 2 
0.02 

to.0 1 
0.02 

mx. 

0.07 
0.10 

<O. 05 
<0.06 

t0.05 
0.0 7 
~0.05 
0.08 
0.06 
0.10 
0.11 
0.09 
0.14 

0.06 
0.10 

<O. 07 

0.09 
0.0 7 
0.06 
0.08 
0.06 
0.11 
0.14 
0.10 
0.14 

min. 

0.02 
0.02 

<o. 01 
0.02 

0.01 
0.02 
0.02 
0.02 
0.03 
0.02 
0.03 
t0.02 
0.03 

<O. 04 
(0.04 
<O. 04 

to. 04 
t0.04 
to. 04 
0.03 

<O. 04 
<0.05 
<O. 07 
t0.0 7 
0.08 

vo1yme ~ 

(m 1 

79628 
960 a, 
81 158 
10 244 

840 46 
75269 
111 739 
934 65 
7340 1 
63r . 

7891 J 
111435 
10 40 38 

44653 
3 7576 
34766 

4 6 920 
37201 
34650 
25685 
264 53 
1743c 
20 52. 
26988 
163 66 

NOTE: - N = number o f  observa t ions  (samples) 
x = a r i t h m e t i c  mean 

' S.D. = s t a n d a r d  d e v i a t i o n  o f  t h e  p o p u l a t i o n  o f  r e s u l t s  observed (1  s i y l i a )  
max. = maximum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
min. = minimum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed . 
Nominal va lues  f o r  t h e  minimum d e t e c t a b l e  a c t i v i t y  a r e  1 i s t e d  i n  Appendix I 1 1  
SI U n i t  E q u i v a l e n t :  1 pCi / l  = 0.037 B q / l  

20 pCi/? = 0.48 Bq/l 

Page 3 
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O N 4  ITE ( S e c u r i t y  
'i 986 - 

September 
October 
No v emb e r  
December 

1987 - 
January 
February 
March 
Apr i 1 
Ma Y 
June 
J u l y  
August 
September 

ON -S I T E  ( Per i me t e r  1 
1986 

September 
October 
Nov ember 
December 

January 
February 
Ma r c h 
Apr i 1 
May 
June 
J u l y  
August 
Se p temb e r  

1987 

I4 

81 
56 
46 
54 

52 
4 7  
48 
4 9  
4 7  
40 
54 
51 
48 

52 
56 
46 
54 

49 
48 
50 
51 
45 
50 
55 
49 
49 

TABLE B 
A I R  SURMILLANCE S W M M Y  
MONTHLY COMPARISON DATA 

1986 'and 1987 

To t a l  Long-1 ived ALPHA (pC f/m3) 
X S. D. max. m i n .  
- 

~0.005 
~0.004 
<O. 006 
<O.OO 5 

<O. 004 
(0.003 
<O. 004 
<0.004 
<0.005 
<0.004 
<o. 009 
t0.006 
<O. 006 

<O. 004 
<0.003 
<O. 005 
~0.00 5 

~0.003 
<O.OO 3 
<0.003 
~ 0 . 0 0 3  
<O. 003 
<O.OQ4 

~0 .004  
to. 004 

<o. 006 

0.002 
0.002 
0.001 
0.00 1 

0.002 
0.001 
0.002 
0.002 
0.004 
0.002 
0.006 
0.004 
0.003 

0.001 
<o.oo 1 
0.001 
0.00 1 

<0.001 
<o.oo 1 
<0.001 
<o.oo 1 
0.002 
0.00 1 
0.002 
0.00 1 
0.001 

0.012 
0.011 
0.010 
0.00 7 

0.011 
0.008 

to.  013 
0.012 
0.025 
0.012 
0.036 
0.01 9 
0.019 

<0.002 
<0.002 
<O. 003 
~ 0 . 0 0 3  

<o. 002 
<o. 000 
<o. 002 
<0.002 
<o. 002 
<0.002 
<O. 003 
~ 0 . 0 0 3  
<o. 002 

0.006 (0.002 
0.006 ~0 .002  

<O. 008 <O. 003 
~0.008 ~0 .003  

<O. 005 
<0.004 
0.005 
0.005 
0.008 
0.008 
0.012 
0.009 
0.007 

<o. 002 
t0.002 
<o. 002 
<o.oo 1 
<0.001 
t0.002 
0.003 

~ 0 . 0 0 3  
<o. 002 

Tota l  Long-1 ived BETA (pC i / m 3 )  - 
X 

<O. 03 
<0.03 
<O. 03 
~0.03 

<o. 02 
~ 0 . 0 3  
~ 0 . 0 3  
~ 0 . 0 3  
<O. 03 
<O.O 3 
~0.05 
<0.06 
<O. 06 

<O. 03 
~ 0 . 0 3  
<O. 03 
~ 0 . 0 3  

<0.02 
~0.03 
<o. 02 
~0.0 3 
<O. 03 
<0.03 
~ 0 . 0 5  
~0.05 
~0.06 

Si D. 

<0.01 
<o.o 1 
<0.01 
<o.o 1 

<0.01 
t O . O 1  
0.01 

<o.o 1 
0.01 

<o.o 1 
0.01 
0.02 
0.02 

<0.01 
0.0 1 

<0.01 
0.0 1 

<0.01 
<o.o 1 
<o. 01 
<o.o 1 
0.01 

<o.o 1 
0.01 
0.0 2 
0.02 

max . 

0.06 
0.05 
0.06 
0.06 

0.04 
~ 0 . 0 5  
<o. 10 
0.05 
0.07 
0.05 
0.08 
0.16 
0.12 

0.05 
0.06 
0.05 
0.09 

0.05 
0.04 
0.03 
0.05 
0.05 
0.06 
0.09 
0.09 
0.11 

min.  

0.02 
0.02 

<o. 02 
<0.02 

0.01 
<o.oo 
<0. 02 
t0.02 
<o. 02 
0.02 
0.02 
0.03 

(0.03 

0.02 
0.02 

<o. 02 
<0.02 

<o. 01 
<0.02 
<o. 02 
0.01 

<o. 02 
<0.02 
0.02 

<0.02 
0 .03  

Volyrne 
(rn 1 

178992 
23 7368 
167356 
196299 

1883 1' 
19975;. 
1662 75 
178166 
165496 
146031 
1 SU 553 
189725 
173550 

192 581 
215241 
176085 
2U 6344 

lM4. 
185409 
18530 1 
1 542 W 
173240 
188610 
197874 
184755 
176842 

.. 
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Sta ti on 

R. F. Pond A-3 

R. F. Pond 8 - 3  

Monthly  Average 

Walnut Creek 
a t  Ind iana  

Monthly  Average 

Broomf i el d 

Monthly Average 

Woman Creek 
a t  Indiana 

bles tmin ster 

Monthly Average 

Date 

0 9/0 9/ 87 

0 9 /O 2/ 8 7 
0 9/0 9/ 87 
0 9/ 16/ 87 
0 9/ 23/ 87 
09/33/87 

*09/0 2/ 87 
*09/05/87 
*O 9/0 7/87 
*O 9/0 9/ 8 7 
09/ 11/ 87 

*O 9/ 14/87 
*O 9/ 18/ 87 
*O 9/ 2 1/87 
*O 9/ 23/87 
fo 9/ 28/ 8 7 
*09/ 3/87 

09/02/87 
09/0 9/ 87 
09/ 16/87 
0 9/ 23/ 87 
09/3/87 

*09/0 9/87 
"49/23/87 

09/0 2/ 87 
0 9/ 16/ 8 7 
0 9/ 30 /87 

TIQLE D 
WATER SURVEILLANCE SUl lMARY 

( INDIVIDUAL SAMPLES) 
September 198 7 

A c t i v i t y  ( p C i / l  1 
AL PHA B E T A  

7 * 4  < 5  

7 *  3 11 * 4 
< 4  10 4 
<4 9 *  4 
<4 11 * 4 
<4 10 4 

<6 10 
- 

5 *  4 

5 

< 3  
7 *  3 

<4 
< 4  

4 *  3 

<4 

, .  

8 *  4 

TR IT I Uvl 

< 350 

<350 
< 350 
<350 
< 350 
< 3 9  

< 350 

< 350: 

8 < 350 

5 *  3 <350 
6 *  3 < 350 

<5 <350 
<5 < 3 9  

<350 

<6 < 350 

- 7 * 4  

3 * 3  < 5  
< 3  < 5  

5 *  3 9 *  4 

< 4  <6 

, <353 
<350 
< 350 

<350 

* Dry - o r  N o t  Running 
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T A B L E  C 

CONCENTRATIONS IN A I R  
Se p tern be r 198 7 

PLUTONIUM AND TOTAL L O N G - L I V E D  A L P H A  

Total Long-li ed Y pu 23 9+240 DATE 
Month/Quarter ( p c  i /m3) ALPHA (pCi/m Station 

No plutonium in a i r  data this m o n t h  

NOTE: .  Total Long-lived ALPHA a n d  Plutonium error 
terms are based on the 2 sigma counting error 
f o r  the single analysis. 
Nominal. values for the m i n i m u m  detectab/le 
activity a r e  ’listed in Appendix 111. 
The standard for general population exposure 
f o r  soluble P u  i s  0.02 pCi/m3. 
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Date 

1986 - 
Septerr,,er 
October 
November 
December* 
Annual Data 

January 
Fe brua r y  
March 
April 
May 
June 
July 
August* 
September 

1987 - 

T A B L E  E - 1  
WATER SURVE ILLANCE SUMMARY 

MONTHLY COWAR ISON DATA 

1986 and  1987 
P O N D  A-3 

ALP HA 
(pCi/ l )  

4 * 3  
6 2 4  
3 0 3 6  

<7 

<4 
< 3  
5 * 4  

35 * 8 
5 2 3  
18 6 
<8 

7 * 4  

BETA 
(pCi/ l )  

5 * 4  
5 * 4  
22 * 4 
<7 

14 * 5 
<5 

13 * 4 
2 0 * 5  
4 * 3  
7 * 4  

<8 

<5 

TRITIUM 
( p C i / l )  

33 * 160 
< 350 
< 350 

< 358 

< 350 
< 350 
< 350 
< 350 
< 350 
< 350 
< 350 

<350' 

NOTE: Error t e n s  a r e  based on the  2 sigma counting 
e r ror  fo r  the single analysis.  
Nominal values f o r  the  m i n i m u m  detectable a c t i v i t y  
a r e  l i s t e d  i n  Appendix 111. 
* = No sample col lected 
S I  u n i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/l 
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S t a t i o n  

Arvada 

Boul der 

Go1 den 

Nor th Table 
Mountain 

CDH ( p p t )  

D-4 ( pp t )  

Planned Releases 

A 4  

B -5 

c-2 

TABLE D 
WATER SURVE ILLANCE SUMMARY 

(INDIVIDUAL SAMPLES) 
August 1987 

A c t i v i t y  ( p C i / l  1 
Date ALP HA BETA TR IT I UM 

0 9/ 2 5/ 8 7 <2 <5 < 350 

0 9/ 25/ 8 7 < 2  

09/15/87 

09/ 11/87 
09/21/87 

<5 

09/09/87 7 * 4  10 4 

09 /09/98 7 * 4  , 14 4 

NOTE: Error terms are  based on the  2 sigma 
coun t ing  e r r o r  f o r  t h e  s i n g l e  ana lys i s .  
Nominal va lues for  t h e  minimum detec tab le  
a c t i v i t y  a r e  l i s t e d  in Appendix 111. 

S I  u n i t  equ iva len t :  1 p C i / l  = 0.037 Bq/l 
20 p C i / l  = 0 .74  Bq/l 

. * = d r y  n o t  runn ing  

**** No T r i t u i m  r e s u l t s  t h i s  month 

< 350 

< 350 

< 350 
< 350 

. 
~ 3 5 0  ’ 

< 350 
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Date 

1986 
September* 
October 
No v em be r. 
December* 
Annual Data  

J a nu a ry * 
February 
March 
Apri 1 
May 
June 
J u l y  
August 
September 

1987 - 

- 
N X 

1 6 
3 <7 

62 <7 

8 <6 
13 <9 
13 <4 
13 <6 
8 <8 
4 10 
1 <4 
1 5 

TABLE E-3 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
WALNUT CREEK AT I N D I A N A  

1986 and 1987 . 

ALPHA 
( p c i  /1) - 
max . min. X 

6 6 5 
a <5 8 

15 <2 <7 

7 
24 
10 
14 
22 
13 
<4 

5 

t6 < 5  
<4 <8 
<3 <6 
<3 <6 
< 5  t8 
9 12 
<4 12 
5 8 

BETA 
( pCi / I )  
max . m i  n. 

5 5 
9 7 

18 < 5  

6 <5 
20 <5 
10 <5  
11 <5 
12 < 5  
20 7 
12 12 
8 8 

- 
X 

< 350 
< 350 

<356 

<350 
< 365 
<457 
< 350 
< 350 
< 350 
< 350 
< 350 

T R I  T IUbl 
( p C i / l )  
max. min. 

< 350 <350 
< 350 < 350 

655 <350 

< 350 
54 9 
747 

< 350 
< 350 
< 350 
< 350 
< 350 

(350 
< 350 
<350 
< 350 
(3 50 
< 350 
<350 
< 350 

NOTE: - N = number of observations (samples) 
x = a r i t h m e t i c  mean 

max = maximum i n d i v i d u a l  sample concent r a t i o n  observed 
min. = minimum i n d i v i d u a l  sample concent ra t ion  observed 
Nominal values f o r  the minimum detectable a c t i v i t y  are l i s t e d  i n  Appendix I 1 1  
* = No sample c o l l e c t e d  
SI U n i t  Equiva lent :  1 pC i / l  = 0.037 Bq/l 

- - 

20 p C i / l  = 0.48 Bq/l  
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Date 

1986 - 
S ep t m b e  r 
October  
November 
December 
Annual D a t a  

January 
Fe brua ry . 
March 
Ap r i 1 
M aY 
June 
J u l y  
August 
September 

1987 - 

c 

I4 Ir 

4 < 5  
5 < 5  
4 < 5  
5 <6 

52 <4 

4 <4 
3 <5 
4 < 5  
5 < 5  
4 <5 
4 <6 
5 <4 
4 <4 
5 <6 

TABLE E-2 
WATER SURVE ILLANCE SUMMARY 

MONTHLY COMPAR ISON DATA 

ALP HA 
(pCi  /1)  
max min. 

7 <3  
7 <4 
8 <3 

10 <3 
10 2 

5 <4 
7 <4 
9 < 4  
5 4 

< 5  <4 
8 <4 
6 < 4  

< 4  <4 
7 <4 

POND 8-3  
1986 and 1987 

- 
X 

< 10 
<9 
14 
12 

<11 

14 
11 
10 
10 

< 10 
<8 

< 10 
< 9  

10 

.. 

BETA 
( p C i / l )  
max. 

14 
15 
16 
17 
19 

15 
14 
13 
11 
14 
12 
12 
12 
11 

m i  n. 

< 5  
<5 
12 
9 
<5 

13 
7 
5 
9 
5 
5 
7 
7 
9 

- 
X 

~350 
< 350 
< 350 
<689 
<379 

<350 
< 350 
~ 3 6 1  
<556 
< 350 
< 350 
< 350 
<409 
< 350 

T H I T I U M  
( p C i / l )  
max. min. 

~ 3 5 0  < 350 
< 350 < 350 
<350 <3 50 
2046 < 350 
2046 t350 

< 350 <350 
< 350 < 350 

394 <350 
9 60 < 350 

~ 3 5 0  <350 
< 350 < 350 

364 <350 
469 < 350 
~ 3 5 0  <350 

NOTE: - N = number o f  0,servations (samples) 
x = a r i t h m e t i c  mean 

max. = maximum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
min. = minimum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
Nominal va lues for t h e  minimum d e t e c t a b l e  a c t i v i t y  a r e  l i s t e d  i n  Appendix 111 
S I  U n i t  Equiva lent : ,  1 p C i / l  = 0.037 Bq/ l  

20 p C i / l  = 0.48 B q / l  
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Date 

1986 - 
September* 
October* 
November 
December 
Annual Data 

January 
Fe brua ry 
March 
April 
May 
June 
July 
h g u s  t* 

1987 - 

. September* 

TABLE E -5 
WATER SU RVE ILL  ANCE SU WARY 

MONTHLY COWAR ISON D A T A  
WOMAN CREEK AT INDIANA 

1986 and 1987 

ALPHA 
(pCi / I  1 

<3 
<3 
< 5  

4 * 3  
t 4  
<4 
<4  
5 * 3  
5 * 4  
6 j 4  

B E T A  
(pCi / l )  

< 5  
<5 
<5 

<5 
<5 
<5 
<5 
6 * 4  
5 * 4  
5 * 4  

TRIT IUM 
(pCi / l )  

< 350 
< 350 
< 350 

< 350 
< 350 
< 350 
< 350 
< 350 
< 350 
c 350 . 

NOTE: Error terms are  based on the  2 sigma c o u n t i n g  
error f o r  the s ing le  analysis .  
Nominal values f o r  the minimum detectable  a c t i v i t y  
a r e  l i s t e d  in Appendix 111. 
* = No sample co l lec ted  
SI u n i t  equivalent:  1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/l 
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Date 

1986 
September 
October 
November 
December 
Annual Data 

January 
Februa ry 
March 
Apr i  1 
M aY 
3 une 
J u l y  
August 
September 

1987 - 

- 
N X 

4 < 3  
5 < 4  
4 <6 
5 < 4  

50 <4 

4 < 3  
4 < 3  
4 <3  
5 <4 
4 <4 
4 <5 
5 <5 
3 < 4  
5 <4 

TABLE E-4 
WATER SURVE ILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
B R O O N  IELD* 

1986 and 1987 

ALPHA BETA 
(pCi / 1 )  - ( p C i / l )  
max. min. X max . m i  n. 

<3 < 3  <5 <5 <5 
5 < 3  <5 < 5  <5 

11 <3  <5 <6 <5 
6 <3 <6 8 <5 

11 < 3  <5 8 <5 

3 
< 3  
4 
<4 
< 4  

7 
10 
<4 

7 

<3  
< 3  
< 3  
< 3  
< 3  
< 4  
< 4  
<4 
<3  

<5 
<5 
<5 
<5 
<5 
<6 
<6 
<5 
t 6  

<6 
<5 

5 
6 
5 

10 
8 

<5 
7 

<5 
<5 
< 5  
<5 
< 5  
<5 
<5 
<5 
<5 

NOTE: - N = number o f  observat ions (samples) 
x = a r i t h m e t i c  mean 
* = Weekly canpos i te  

max. = maximum i n d i v i d u a l  sample concent ra t ion  observed 
min. = minimum i n d i v i d u a l  sample concent ra t ion  observed 
Nominal values f o r  the  minimum detectable a c t i v i t y  a re  
SI Uni t  Equiva lent :  1 p C i / l  = 0.037 Bq/l  

20 p C i / l  = 0.48 Bq/l 

T H I T  IUM 

X max. min. 
- ( p C i / l  1 

~ 3 8 5  488 <350 
<350 <350 < 350 
<350 <350 <3 50 
<350 <350 < 350 
<354 488 3 50 

~ 3 5 0  <350 
<350 <350 
~ 3 5 0  <350 
<443 8 58 
<350 ~ 3 5 0  
<350 <350 
~ 3 5 0  ~ 3 5 0  
<350 <350 
t350 (350 

<350 
< 350 
<350 
< 350 
<3 50 
< 350 
<350 
< 350 
(3 50 

i s t e d  i n  Appendix 111 
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Date 

1986 - 
September 
October 
November 
December 
Annual Data 

1987 - 
January 
February 
March 
Ap ri 1 

aY 
June 
July 
August 
September 

T A B L E  E-7 
WATER SURVE I L L A N C E  SUMMARY 

MONTHLY COMPARISON D A T A  
A R V A D A  

1986 a n d  1987 

ALPHA 
( pCi /1 )  

<2 
< 2  
t2 
<2 
<2 

<2 
< 2  
<2 

2 * 2  
<3 
<2 
t 2  

2 * 2  
t 2  

BETA 
(pCi/ l )  

<5 
<5 
<5 
<5 
< 5  

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

TR IT IUM 
(pCi / l )  

< 350 
< 350 
< 350 
< 350 
< 350 

< 350 
< 350 
< 350 

907 3 184 

< 350 
< 350 
< 350 
~ 3 5 0  : 

* 

N O T E :  Error terms a r e  based on the  2 sigma c o u n t i n g  
e r ror  fo r  the s ingle  analysis. 
Nominal values f o r  the m i n i m u m  detectable ac t i  vity 
a r e  l i s t e d  in Appendix 111. 
* = No sample col lected 
S I  u n i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/l 
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Date 

1986 
September 
October  
November 
December 
Annual Data 

January 
Februa ry 
March 
Ap r i 1 
May 
3 une 
J u l y  
August 
September 

1987 - 

N 

2 
3 
2 
1 

24 

2 
2 
2 
3 
2 
2 
2 
2 
3 

- 
X 

<3 
<3 
<3 
<3 
<3 

<4 
<3 
< 3  
<4 
<3 
< 3  
<3 
<3 
<4 

TABLE E-6 
WATER SURVE ILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
WE STMI N STE R 

1986 and 1987 

ALPHA 
( pCi /1)  - 
max. min. X 

3 
<3 
3 

< 3  
7 

5 
< 3  
3 
4 
<3 
<3 
<3 
< 3  
5 

<3 
< 3  
<3 
< 3  
<3  

<3 
< 3  
<3 
<3 
<3 
< 3  
<3 
< 3  
<3 

<5 
<5 
<5 
<5 
<5 

<5 
<5 
<5 
<6 
<5 
<5 

5 
<5 
<6 

BETA 
( p C i / l )  
max . 
<5 
<5 
<5 
<5 
5 

<5 
<5 
<5 
8 
<5 
<5 
<5 
<5 

9 

m i  n. 

< 5  
<5 
<5 
<5 

4 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 

- 
X 

T R I  TIUIJI 
( p C i / l )  
max. min. 

<350 
< 350 
< 350 
< 350 
< 350 

<350 
< 350 
< 350 
<519 
< 350 
< 350 
< 350 
< 350 
<350 

~ 3 5 0  <3 50 
< 350 < 350 
< 350 <350 
< 350 < 350 
<350 <3 50 

< 350 <3 50 
< 350 < 350 
< 350 <3 50 
8 56 < 350 

< 350 <350 
< 350 < 350 
< 350 <3 50 
< 350 < 350 
< 350 t3 50 

NOTE: - N = number o f  observa t ions  (samples 
x = a r i t h m e t i c  mean 

max. = maximum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
mf n. = minimum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
Nominal va lues  f o r  t h e  minimum d e t e c t a b l e  a c t i v i t y  a r e  l i s t e d  i n  Appendix 111. 
S I  u n i t  e q u i v a l e n t :  1 p C i / l  = 0 .037  Bq/ l  

20 p C i / l  = 0.74 ' B q / l  
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Date 

Boul der 
1986 

3rd Q - 07/30/86 

Annual Data 
4 t h .  Q - 11/28/86 

1987 
1st Q - 02/18/87 
2nd Q - 05/19/87 
3rd Q - 08/28/87 

Go1 den 
1986 

3rd Q - 07/30/86 

Annua l  Data 

- 
4 t h  Q - 11/19/86 

1987 - 
1st Q - 01/21/87 
2nd Q - 05/13/87 
3rd Q - 07/21/87 

T A B L E  E-9 
WATER SURVE J L L A N C E  SUMMARY 

QUARTE RLY COMPARISON D A T A  
B O U L D E R  AND GOLDEN 

1986 and 1987 

ALPHA 
( pCi / I  1 

< 2  
<2 

<2 

<2 
< 3  
<2 

4 * 2  
< 3  
< 3  

< 3  
< 3  
< 3  

BETA . 

(pCi / l )  
TRITIUM 
(pCi/l 1 

<5 < 350 
<5 < 350 

7 - 5  -7350 

<5 
<5 
<5  

7 j 4  
<5 

<6 

<5 
<5 
<5 

< 350 

< 350 

< 350, 

<367 
< 350 

< 350 

< 350 

NOTE: Error terns a re  based on t h e  2 sigJa c o u n t i n g  
e r ro r  f o r  the single analysis.  
Nominal values f o r  the  m i n i m u m  detectable ac t i  v i  ty 
a r e  l i s t e d  i n  Appendix 111. 
* = No sample col lected 
SI  u n i t  equivalent: 1 p C i / l  = 0.037 Bq/l 

20 p C i / l  = 0.74 Bq/l  
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_ _  

TABLE E - 8  
WATER SURVE ILLANCE SUMMARY 

MONTHLY COWAR ISON DATA 
NORTH TABLE MOUNTAIN 

1986 and 1987 

Date 

1986 
September 
October 
November 
December 
A n n u a l  Data 

January 
Fe brua ry 
March 
Ap ri 1 
M aY 
June 
July 
August 
September 

1987 

ALPHA 
. (pCi/ l )  

<2  
3 * 2  
4 * 2  

< 2  
<2  

< 2  
< 2  
<2  

3 * 2  
< 3. 
<3 
<3 
< 2  
<2  

BETA 
(pCi/ l )  

<5 
<5 

5 j 3  
<5 
<5 

<5 
<5 

5 *  3 
<5 
<5 
<5 
<5 
<5 
<5 

T R I T I U M  
(pCi / l )  

< 350 
< 350 
< 350 
< 350 
< 350 

< 350 
< 350 
< 350 

976 * 184 
< 350 
< 350 

< 350 

* 

<350 : 

NOTE: Error terms a r e  based on t h e  2 sigma counting 
e r ro r  fo r  the single analysis.  
Nominal values f o r  the minimum detectable ac t iv i ty  

' *  = No sample collected 
S I  u n i t  equivalent: 1 p C i / l  = 0.037 Bq/l 

20 pCi / l  = 0.74 Bq/l 

a r e  l i s t e d  i n  Appendix 111. 0 
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S t a  t i on 

R.F. Pond 8-3 

Walnut Creek 
a t  Ind iana 

Broomf i e l  d 

Westminster 

Boulder 

TABLE G 
NATURAL URANIUM AND TOTAL ALPHA 

CONCENTRATIONS I N  WATER 
September 1987 

URANIUM ALPHA 
Date ( u g / l )  ( p C i / l )  ( p C i / l )  

0 8/ 19/87 <3 
09/02/87. < 3  

08/19/87 

08/ 19/87 

08/ 19/87 

08/28/87 

<3 

<3 

< 3  

<3  

<2 <4 
<2 7 * 3  

<2 

<2 

. <2 

<2 

<4 

< 4  

< 3  

<2 

NOTE: Tota l  Alpha e r r o r  terms a r e  based on t h e  
2 sigma coun t ing  e r r o r  f o r  t he  s i n g l e  ana lys i s .  
Nominal va lues f o r  t h e  minimum de tec tab le  
a c t i v i t y  a r e  l i s t e d  i n  Appendix 111. 
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T A B L E  F 
PLUTONIUM AND TOTAL A L P H A  

CONCENTRATIONS IN WATER 
September 1987 

DATE P u 239+ 240 
S t a t i o n  Mon th/Day/QTR (pCi / l )  

Walnut Creek 08/19/87 .10 * .02 

Broomf i e l  d November 1985 
Composite 

08/ 19/87 

<.01 

<.01 

Westminster 0 8/ 19/87 <.01 

North Table 12/ 20 /84 
Mountain 

<.01 

DP- 1-66 08/23/83 .02 .01 

Total Alpha 
(pCi / l )  

< 4  

<4 

<4 

< 3  

3 ,  2 

NOTE: T h e  9 S o / O  confidence interval  f o r  t o t a l  alpha analysis  i s  
propagated from the ramp1 e count and background counts.  
T h e  95"/' confidence in te rva l  f o r  plutonium analysis  i s  
propagated from the sample count ,  the background c o u n t ,  the  
t r a c e r  count, the t r a c e r  background count ,  and the 
contr ibut ion of t r a c e r  progeny t o  the sample count. 
Nominal values f o r  the minimum detectable  a c t i v i t y  a r e , l i s t e d  
i n  Appendix 111. 
The standard f o r  general population exposure for soluble P u  i s  
1600 pCi/l.  
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S t a t i o n  

Walnut Creek 

Broomf i el  d 

Westminster 

North Table  
Mountain 

T A B L E  F 
PLUTONIUM A N D  TOTAL ALPHA 

CONCENTRATIONS IN WATER 
S ep tem be r 198 7 

DATE P 239+ 2 40 Total  Alpha 
Mon th/Day/QTR ( p C i / l )  ( p C i / l )  

08/ 19/87 .10 * .02 <4 

November 1985 

08/ 19/87 
Composi t e  

0 8/ 19/87 

1 2 / 20 / 84 

08/23/83 

<.01 

<.01 

< .01 

<.01 

.02 .01 

<4 

<4 

< 3  

3 ,  2 

<3 

NOTE: The 95"/" conf idence  i n t e r v a l  f o r  t o t a l  a lpha  a n a l y s i s  i s  
propagated from the sample coun t  and background counts .  
T h e  95"/" conf idence  i n t e r v a l  f o r  plutonium a n a l y s i s  i s  
propagated from the sample coun t ,  the background coun t ,  the 
t r a c e r  coun t ,  the t r a c e r  background coun t ,  and the 
c o n t r i b u t i o n  of t r a c e r  progeny t o  the sample count.  
Nominal va lues  f o r  the minimum detectable a c t i v i t y  a r e , l i s t e d  
i n  Appendix 111. 
The s t anda rd  f o r  genera l  popula t ion  exposure f o r  s o l u b l e  Pu i s  
1600 p C i / l .  

DP-1-66 
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S t a t i o n  

TABLE G 
NATURAL URANIUM AND TOTAL ALPHA 

CONCENTRATIONS I N  WATER 
September 1987 

URANIUM 
Date (ug/l) ( 1  

R.F. Pond 8-3 08/ 19/87 t 3  
09/02/87.  <3  

Walnut Creek 08/ 19/87 <3 
a t  Ind iana 

Broomf i e l  d 08/ 19/87 t3 

Westminster 08/19/87 <3 

Boulder  08/28/87 t 3  

NOTE : Tota l  Alpha e r r o r  terms a 
2 sigma coun t ing  e r r o r  f o  
Nominal va lues f o r  t h e  m i  
a c t i v i t y  a r e  l i s t e d  i n  Ap 

Page' 17 



APPENDIX I 
ROCKY FLATS PLANT AIR SURVEILLANCE 

STAT1 ON I D  ENT I F  I CAT I O N  

On-Si t e  (Secur i  t y )  . Locat ion 

D - 1  
D - 2  
D - 3  
D - 4  

On-Site (Per imeter  

D -  5 
D - 6  
B - 7  
D - 8  

Off-Site (Metro) 

BROOMFIELD 
ADAMS CITY 
ARVADA 
AURORA 
B W E R  
DENVER 
ENGLEWOOD 
GOLDEN 
LAKEWOOD 
LONGMONT 

Off-Site (Remote) 

Rocky F l a t s  P l a n t ,  
Eas t e rn  per imeter  a t  t h e  
s e c u r i t y  fence ,  
North t o  sou th  

SE 
NE Rocky F l a t s  P l a n t ,  
N P l a n t  Boundary 1, 
Garden O f f i c e  Center  
4301 East 72nd Avenue 
8101 Rals ton Road 
1633 Florence S t r e e t  
1 3 t h  d Spruce 
414 - 1 4 t h  S t r e e t  

0 4857 South Broadway 
911  - 1 0 t h  S t r e e t  
260 South Kip l ing  
c i t y  Hal1 

DURANGO 
LAMAR 
LEADVILLE 
RAmELY 
STERLING 

F i r e  S t a t i o n  
Power P l a n t  
510 Harr i son  Avenue 
High School 
3rd  & Ash S t r e e t  

Colorado Department of Heal th  - Radia t ion  Con t ro l  Div is ion  
Rev 1/86 
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APPENDIX I1 

MAXIMUM PERYISSIBLE CONCENTRADIONS OF RADIONUCLIDES IN EFFLUENT 

A I R  AND IJATER RELEASED TO UNCONTROLLED AREAS 

The maximum permissible concenrrations (MPCs) below are based on recommendations 
of the International Commission on Radiological Protection (ICRP), the National 
Council on Radiation Protection (NCRP) and the Federal Radiation Council (FRC). 
These recommendations are incorporated in the regulations of the Colorado 
Department of Health and those of the Yuclear Regulatory Compission. The 
levels stated are those relating to general population exposures to radio- 
nuclides in effluent air and water.1 

Air 

Unidentified radionuclides2 
Unidentified radionuclides3 
Americium-24 1 
Carbon- 14 
Cerium- 14 1 
Cerium-144 
Ces ium- 1 3 7 

Hydrogen-3 (Tritium) 
Iodine-129 
Iodine-131 
Krypton- 8 5 
Lead-2 10 
Niobium-9 5 
Plutonium-238 
Plutonium-239 
Polonium-210 
Radium- 2 2 6 
Radon- 2 20 
Ruthenium-103 
Ruthenium-106 
Stront ium-90 
Uranium-Natural 
Xenon- 13 3 
Yttrium-91 
Zinc-65 
Zirconium-95 

Cobalt-60 & 

Insoluble 
( p ci /m3) 

0.007 

1.3 
33 

330,000 
1,600 

66 
33,000 

100 
66,000 

660 
3,300 

1oC),o00 

1,000 
2.6 

0.33 
0.33 
2.3 
0.66 

1,000 
66 
66 

loo, 000 
3 30 
660 
330 

1.6 

Celorado Department of Health - R & HWC Div. 

Chemical Form 
Soluble 
(p~i/m3) 

0.007, 

0.066 
33 

100,000 
6,600 
100 

130,000 
3,300 

66,000 

33 
6.6 

100 ,'OOO 
1.3 

0.023 
/ 0.020 

6.6 
1 .o 

6,600 

3,300 
6,600 
1,000 

10 

100,000 
330 

1,300 
1,300 

1.6 



APPENDIX 11, CON't. 

Water 
Insoluble 
(PCi/l) 

Unidentified radionuclides 
Unidentified radionuclides3 
Americium-241 
Carbon-14 
Cerium-14 1 
Cerium- 144 
Cesium-137 
Cobalt-60 
Hydrogen-3 (Tritium) 
Iodine-129 
Iodine-131 
Lead-210 

P lu t onium-2 3 8 
Plutonium-239 
.Polonium-210 

Niob ium-95 

Radium- 2 2 6 
Ruthenium-103 
Ruthenium- 106 
Strontium-90 
Uranium-Natural 
Yttrium-91- 
Zinc-65 
Zirconium-95 

10 
1,000 
10,000 - 
30,000 
3,300 
13,000 
10,000 

1,000,000 
66,000 
20,000 
66,000 
33,000 

. 10,000 
10,.000 
10,000 
10,000 
26,000 
3,300 
13,000 
10,000 
10,000 
66,000 
20,000 

10 

1,300 
260,000 
30,000 
3,300 
6,600 
16,000 

1,000,000 
20 
100 
33 

33,000 
1,600 
1,600 
230 
10 

26,000 , 
3,300 ' 
100 

10,000 
10,000 
33,000 
20,000 

1 ; 000 

1. 
2. 
3. 

Concentrations may be averaged over a period not greater than a year. 
Any single radionuclide which decays by alpha emission or spontaneous fission. 
Any single radionuclide with a decay mode other than alpha emission or 
spontaneous fission and with a radioactive half-life greater than 2 hours. 

/ 

Colorado Department of Health - R & HWC Div. 



APPENIIX 11, CON't. 

?IAxIMLJM COKTAMINAWT LEVELS FOR RADIUM-226, RADIUM-228, AND GROSS 
ALPHA PARTICLE ACTIVITY IN COMMLMITY WATEX SYSTEMS 

The following are the maximum contaminant levels for radium-226, 
radium-228, and gross alpha particle activity in community water systems: 

a. combined radium-226 and radium-228 -- 5 Qci/l 

b. gross alpha particle activity (including radium-226 but excluding 
radon and uranium) -- 15 pCi/l. 

MAXIMUM CONTAMINANT LEVELS FOR BETA PARTICLE AND PHOTON RADIOACTIVITY 
FROM &!-MADE RADIONUCLIDES IN COMMUNITY WATER SYSTEMS 

The average annual concentration of beta particle and photon radio- 
activity from man-made radionuclides in drinking water provided by 
community water systems shall not produce an annual dose equivalent 
to the total body of any internal organ greater than 4 mrem/year. 

Except for the radionuclides listed below, the concentration of-man-made 
radionuclides causing 4 mrem total body or organ dose equivalents shall 
be calculated on the basis of a 2 liter per day drinking water intake 
using the 168 hour data listed' in "Vaximum Permissible Body Burden and 
Maximum Permissible Concentration of Radionuclides in Air or Water for 
Occupational. Exposure", NBS Bandbook 69 as amended August 1963, U . S .  
Department of Commerce. If two or more radionuclides are present, the 
sum of their annual dose equivalent to the total body or to any organ 
shall not exceed 4 mredyear. 

AVERAGE ANNUAL CONCENTRATIONS O F  RADIONUCLIDES ASSUMED TO PRODUCE A TOTAL 
BODY OR ORGAN DOSE O F  4 mrem/YEAR. 

/ 

Radionuclide 

tritium 

strontium-90 

Critical Organ 

total body 

bone marrow 

Cplorado Department of Health - R & HWC 

Itv. 1/80 
~~ 

PCi 
Der liter 

20,000 

8 
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APPENDIX 111 
LIMITS OF SENSITIVITY 

Lower l i m i t s  of d e t e c t i o n  (LLD's) a r e  based on t h e  U.S.A.E.C. Heal th  and 
S a f e t y  Labora tory  Procedures Manual (HASL-300, 1972) .  

The c a l c u l a t e d  LLD w i l l  be r epor t ed  based upon a c t u a l  measurement when they  
are a v a i l a b l e .  
upon nominal (average)  measurements. 

Otherwise t h e  fo l lowing  LLD w i l l  be r e p o r t e d ,  which are based 

A. WATER ANALYSIS 

1. Gross a lpha  7.0 pCi/L 
2. Gross b e t a  6.0 pCi/L 

4. Tri t ium 350.0 pCi/L 
3. ~ lu tonium-239 0.02 p c i / L  

B e  AIR ANALYSIS 

C. 

1. Gross a lpha  {uncorrected t o  d e n s i t y  t h i c k n e s s )  
I n d i v i d u a l  samples 

APC s t a t i o n s  (1500 m3) 
D-x s t a t i o n s  (3000 m3) 

2. Gross beta (uncorrec ted  t o  d e n s i t y  t h i c k n e s s )  

APC s t a t i o n s  (1500 m3) 
D-x s t a t i o n s  (3000 m3) 

I n d i v i d u a l  samples 

3. Plutonium-239 
I n d i v i d u a l  samples (us ing  1 / 4  sample) 

APC s t a t i o n s  (1500 m 3 )  
D-x s t a t i o n s  (3000 m3) 

APC s t a t i o n s  (1500 m3/sample x 8 samples) 
D-x s t a t i o n s  (3000 m3/sample x 13 samples )  

Q u a r t e r l y  composites ( u s i n g  1 inch2 per sample) 
APC s t a t i o n s  (1500 m3/sample x 23 samples) 

Monthly composi tes  (us ing  1 inch2 per sample) 

SOIL ANALYSIS 

.007 pCi/m3 

.004 pQi/m3 

.05 pCi/m3 

.03 pCi/m3 

.00019 p ~ i / m 3  

. O O O O ~  p ~ i / m 3  

.00037 pCi /m3  . ooou p c i  / m 3  

.00013 pCi/m3 
/ 

1. Plutonium - 239 0.08 pCi/gm .18 dpm/gm 

A "lower d e t e c t i o n  l i m i t "  f o r  f l u o r o m e t r i c  uranium a n a l y s i s  is r e p o r t e d  by t h e  
Water Qua l i ty  Laboratory as 3 ?g/L, o r  2 pCi /L  a t  i s o t o p i c  e q u i l i b r i u m ,  and is 
def ined  as " t h r e e  times background". 

L 

-. 
,-. 
. . .  
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